In this work we present a method of fitting augmented-plane-wave energy bands and total-energy results for the fcc and bcc structures to a nonorthogonal tight-binding Hamiltonian from which the sum of the eigenvalues is derived, and to a simple pair potential that is designed to account for all the other terms of the total-energy expression. We have applied this method to calculate the elastic constants of the metals Rh, Pd, Ta, Ir, and Au, avoiding the expensive first-principles calculations of the distorted structures. We obtained very good agreement with both first-principles local-density-functional-theory calculations and experiment.
Haydock using density-functional theory.
The most commonly used model for metals is the embedded-atom method' (EAM) which has been successful in dealing with bulk and surface phonons, vacancies, Table II and compared with the corresponding experimental results; the differences are less than 30% for both Pd and Ir but there are greater differences for Rh and Au. The most significant difference is for C» -C, 2 of Rh (Table II) . Also, we calculated the vacancy formation energies E, of these metals (Table II) . In this calculation we do not take into account relaxation, but we expect this to be a small error, " which cannot explain the large discrepancy from experiment in Au.
In addition, we also tried without success to apply this method to metals that lie in the middle or in the beginning of the d rows; either the fitting errors were large or the predicted values were in poor agreement with experimental or LDA results. This is probably related to the second-moment approximation made in deriving Eq. (2) Table IV . We used 7 parameters for Ta, Pd, Ir, Rh, and 11 parameters for Au.
In Fig. 2 Ref. 13 ). We also set the dp on site-pa-rameter for the hcp structure equal to zero Note .that this parameter is usually an order of magnitude smaller than the other on site par-ameters The differences between predictions from the TB model results and the APW results are very small for the fcc and bcc structures that we fit. For the hcp structure our In Fig. 1 
